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1 E: a4.&35 RP-HPLC 7 % F AP & XA RH7% P 5 e ROLF B 4948 . % ik : £ Eclipse Plus
C18 &3k 4%, J£ 260 nm 7% KA M, 418 25°C, %% 1.0 mL+ min', 4 Z 20 BL, B0 A THE—01%BFER K , st AE & 4
10 pLo %4 & XHRE 7 PHEFFRILKIR G ZMLTE R 55 4 212 ~21.15 pg-mL ™' (r= 0.9992) . 1.36 ~ 13.60
pg mL ' (r=0.9993) ; ¥ & 4 69 A AE wDI & 69 345 5 5] A 98.37% (RSD=0.9%,n = 6) .98.51%(RSD=1.1%,n = 6) ;
FEREMT ARG P HEF A RILR B 694 F 5 ) 4 618.6 pgrg ' \49.09 pg-g ', RSD 3 4 0.9%. % #: P A
77k S R AR Bk Za S TRAE, TR T B AR PR AR RS F
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SIMULTANEOUS DETERMINATION OF GLYCYRRHIZIN AND
PROTOCATECHUIC ACID IN GUIGUIZHUGAN DECOCTION
BY RP-HPLC

MENG Yuan, WANG Laibing, YU Shuyan, et al

( Department of Pharmacy ,Bayannur Hospital, Bayannur 015000 China )

Abstract: Objective: To establish a high performance liquid chromatography method for the simultaneous determination
of glyeyrrhizin and protocatechuic acid in Linggui Zhugan decoction. Methods: The chromatographic column was Eclipse Plus
C18; detection at 260 nm wavelength;column temperature was 25 “C;flow rate was 1.0 mL+ min';gradient elution;the mobile phase
was acetonitrile — 0.1% phosphoric acid water;the injection volume is 10 pL.. Results: There was a good linear relationship between
glycyrrhizin and protocatechuic acid in Linggui Zhugan Decoctioninthe range of 2.12~21.15 pg'mL™",1.36~13.60 pg'mL.”" . The cor—
relation coefficients were 0.9992 and 0.9993 , respectively.The average recoveries of the two components were 98.37% (RSD =
0.9%, n=6) and 98.51% (RSD = 1.1%, n=6), respectively;Under these conditions, the contents of glycyrrhizin and protocatechu—
ic acid in Lingguizhugan decoction were 618.6 pg*g 'and 49.09 pg-¢™', respectively. The RSD is 0.9%. Conclusions: The meth—
od is sensitive, rapid, efficient and easy to operate. It can be used for the determination of glycyrrhizin and protocatechuic acid in
Lingguizhugan Decoction.
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AB135-S B, 70 #r R (i1, MettlerToledo ) ;
Ultimate 3000 S0 AH 35 (25 H , ThermoFisher) ;
KM-410C BIE 5 S s e di (B LTl A s A
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HE AR S :G-009-181216, 40 >98%,
BB 25 A F]D | JFLAS BRARE S (415 : 110809-
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(g4, £ E , Merck) , H 5 (3£ [ | Fisher, 1
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2.1 EEEMt

@ﬁzﬁf:]ﬂclipse Plus C18(4.6 mm x 250 mm,5 I.LM),
E260 nm ALK, A1 25 CL7H 1.0 mLe min™' B
FEGEIR (IR 1) sl CE-0.1% 50K , i+
H10 who BEAPET , JRJLASTR M H BT hEg 5 HoAth{k
FRAY e A B, HIRLASER P IS A ) > 100000,
RIS IEAREL > 200000,
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Tab.1 Gradient elution
Fisf ] i 2N 0.1% B FRIK R
(Time) (Flow rate) (Acetonitrile) ( Phosphoric acid
/min /mL* min™ | % solution) / %
0 1 0 100
30 1 55 45

2.2 ARBSRIE R &
K 2 PRI 88 218 51 A0 A A0 LS R X

BESL S 23500k 4.23 mg F12.72 mg, B THMH A
b IR RO 5 BT 100 mL AR E 2, i
il 5 42.3 g mL A H EAFF127.2 pg - mL ' A9 5
JLZER I B BT A

2.3 XS IER A &

K BRI MR A 2.75 « (BT IE 3L 60 B 57 1
IRE g 075 ¢ HEL 0S5 ¢ HAR0S ), JET
HIEHETEIR A B BERE W 25 mL, % %€, FROE E
10, FE DI 40 kHz, S5 R 200 W, #8755 40 B 30 min,
R AR 2T RS IR E, RIS
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FE 2 B2 27 T X B A 45 0.25 mL,0.5 mL.,
1 mL.1.5 mL.2 mL.2.5 mL, 235 & F 5 mL & &)
RO R B 2. FE IR 21700 R ARG, LA
HERE R R AR AR o G T AR DA AR AR, I 22 A o R
2 A HFEAF M EIH TR Y = 145.0X+0.089 (r =
0.9992;n=6) JEJLZSER M [EIEH T #ER ¥V = 632.7X +
0.074(r=0.9993;n=6) ., Z5FEM, JFJLAER  H
TR BE 43 BITE 1.36~13.60 pg»mL ' 5 2.12~21.15 pg-
mL Y Y 2 R e R
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RSD %3 5114 0.18% .0.15% , 4% 53¢ B 1% 52 16 7 Pk
W R
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4h.6h.8h.10 h 12 hFEATIE , W75 H AT L
ZRPR S RSD 43518 0.33% .0.77% , 5256 45 51
TNRE SR IRTE 12 h INFAE PR AT
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KSR PRI RIHE R 2508, 5 B8 2.3 T 1 5255 )7
2 AT A 6 3V W, 2.1 T SE B SR A
W, 235 S DA H B A0 5 LAS R 1 -3 5% 53 3l o
618.6 wg g F149.09 wg- o', RSD ¥4 0.9% , 523645
RERMZIEELE R (WFE2),

2.8 T

A3 A 1 R R RO 5 R
A BE G VRS B AR AR, H 2.0 IR S A
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Tab.2 Content determination results

JELASER (Protocatechuic  H BT (Glyeyrrhizin )/

acid)/pg g peg!
1 48.65 614.1
2 49.57 618.3
3 48.78 620.4
4 48.94 621.6
5 49.73 626.4
6 48.85 610.8
ERIE 49.09 618.6
RSD(%) 0.9% 0.9%
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Fig.1 Interference test
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VA 2 00 F IR 2. 37T R kil A F BR2. 17 I R 4%
P EREASIN A5 B R LAS R () F-24 [ R 4y
°498.37% ,RSD = 0.9%#198.51% ,RSD = 1.1%. %%
RBHNZILR T IR IR R AR 3) .
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Tab.3  Test resulis of sample addition rocovery

MR AT AR Dk SEEl RSD/
Trhting  hE/ug Hipg F% WE% %
2708 2176 4879  99.77
2708 2720 5370 97.87
2708 3264 5920 98.41

gé‘é 2615 2176 4754 ogs0 b M
26.15 2720 5332 99.89
26.15 3264 5776  96.84
340.1 2707 6050 97.86
340.1 3384 6712 97.84

#3401 406.1  739.9 9845

Hﬁ? 3445 2707 6147 99.82 e
3445 3384 6785 98.70
3445 4061 7407 97.56
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FE it TV T 28 ) TS B v 49 SR R B LG
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fh o W E SRR, DL AR SR $ O ), 1 S A3
VAR, SR BOCR i, A5 31 (4 R R o0 (65 I 1T |
JEY AT
3.2 AFhAAeyLE

SRR T 2 -0.1% W5 R /K FH P —-0.1%
FRACHA TR FE VR . 25 2 B I 26 -0.1% B 2 /K
PEA AR E VR , H BT B S5 LR R 245 e 1 e 7Y
F03 B B8 5 1 FH P -0, 1% W FR K , H #E I 0 0y
TF ANE I LAS R UG TR RN 43 5 i KL 4
3.3 ok KehikaE

1E 200 ~ 400 nm 385 [l P 58 20— 1] W43 D6 6 i
TIXH A AU ULAS RS TH 4, 25 2 0 H B
FE LA R A3 7E 278 nm F1 260 nm AbAT i KWk
BT 2R 7 JE LR R B e F T B A
A, 2 LA 278 nm VR ARG I 4 L2 R ) U
TR /N, X LA &, 1 H 5 7E 260 nm A4b 4 7R R
E , T 260 nm E ARG I 1 [v] sl ok 196 4 e 0
T

ARG BN S T RP-HPLC 1 [R] B o %5 4
AR HZH F LA R AN H B4 0 &, Wl kg%
XA, T ST B vk R PR R L R R S TR
Vi, I HEAR T B i s i s S e 255

(F#% 600 )



< 600 - Journal of Inner Mongolia Medical University Dec. 2021

Vol. 43  No.6

guideline for the performance of an ultrasound examination
for detection and assessment of developmental dysplasia of
the hip[J]. Journal of Ultrasound in Medicine, 2013;32(7) :
1307-1317
(SPREHE, J ek JLE R BB R A R 2
AR SRR R B P EHBUT R, 20205024(030) :
4875-4881
[16]Alves C, Truong WH, Thompson MV, et al.Diagnostic and
treatment preferences for developmental dysplasia of the hip:
A survey of EPOS and POSNA members|[J]. Journal of Children’s
Orthopaedics,2018312(3) :236-244
(1718, ST A, T, 45 533 {91 7 O A 8 4 L& ik
WA R B ARG LA0THEV 23] b B R B2 27 5
152%&,2020;031(004) : 285-287 + 292
[18]0nay T, Gumustas SA , Cagirmaz T, et al.Do the risk factors
for developmental dysplasia of the hip differ according to gender
a look from another perspective|]J]. Journal of Paediatrics and
Child Health,2018;55(2):01-07
[19]5k/ 22 R P TR B LG5 R B A A1 2 b i .
TR, 2018;01(11):245-248
201D, RS MO 5 R i A R B PR T R B
L 2L 4l PR A R I PR 75 BR 22 28 75, 20165 18
(12):845-847
[21]Merog LH, Koparal S.The role of clinical examination and

risk factors in the diagnosis of developmental dysplasia of the hip:

a prospective study in 188 referred young infants.[J]. Archives
of Orthopaedic & Trauma Surgery, 2001;121(1-2):7-11

227, FEE . LREAE AR AL BT AT
ST AL TR B2 W L] O R pE, 2011526(036) ;
5739-5740

[23]Marson BA, Hunter JB, Price KR.Value of the 'clicky hip'
in selective screening for developmental dysplasia of the hip[J].
The Bone & Joint Journal, 2019;101(6) : 635-638

[24]Humphry S, Thompson D, Price N, et al.The ‘clicky hip'[J].
Bone&Joint Journal ,2018;100(9) : 1249-1252

[25]Michael, Seungcheol, Kang, et al.Clinical significance of
asymmetric skin folds in the medial thigh for the infantile
screening of developmental dysplasia of the hip[J]. Pediatrics
and neonatology,2019;21(02) : 522-524

[26]Touzopoulos P, Markeas NG. Asymmetrical thigh creases or
isolated thigh crease may be a false positive sign with low
predictive value in the diagnosis of developmental dysplasia of
the hip in infants: a prospective cohort study of 117 patients[J].
European Journal of Orthopaedic Surgery & Traumatology,
2020;7(30):133-138

[27]Anderton MJ, Hastie GR, Paton RW. The positive predictive
value of asymmetrical skin creases in the diagnosis of pathologi
cal developmental dysplasia of the hip[J]. Bone & Joint Journal ,
2018;100(5) :675-679

B S A e S S S i e mta e  a ae  aa mta S aam e w ST SRS

(L% 563 1)

S 30k

[LIZHER], fREE . 28 2 HAR H A I PRig R, Th R
2018;31(05) :5-7

1AL 1 XIEAR 5 A RN HAR G A AR H
B2 3], P EEBFST . 2021534(01) : 60-62

B, TJ9F . ZAEAR H i 67 78 Pk 8 R G AR 52 T]. A
BE244K,2016531(08) : 1206-1208

(41 PR SRR IiA Y7 P9 EFRE B 2R 3 1 e e
RORID 2By SRR, 2020518(22):42-43

[SURIMG , o5 435 AR H A B iG 10 ) 238 B I A FH
Ko 25 BRAE FABIE 5 2F JR (1], i 22 [ B [ 24, 20185,29(09)
2231-2233

[61F b . ZEHAR H ATRYT B M RS 40 B R
()] 6 R, 2016531(20) : 2926-2928

(715K 3R . B2 055 ARG iz G A AR T st 6 0 it £ 0%
P ) s BB R I VEGF \HIF—1oc S8 SR M AR 1 T i
HISZIA ] BE2E e 558, 2020533(22):3755-3757

[8]Chen DS, Ke B, Huang YJ, et al. Effects of the modified linggui

zhugan decoction (see text) combined with short—term very
low calorie diets on glycemic control in newly diagnosed type
2 diabetics.[]J]. Journal of Traditional Chinese Medicine, 2011;
31(3):185-188

[9]Bin KE, Lin SHI, Zhang JJ, et al. Protective effects of
Modified linggui zhugan decoction combined with short—term
very low calorie diets on cardiovascular risk factors in obese
patients with impaired glucose tolerance|[J]. Journal of Tradi
tional Chinese Medicine,2012;32(2):193-198

(1018, A0 , 218, 55 2SR A o S 25 By
P FRWE T2 HE B (1], A 5231 BE B 27 241, 20195 41(04)
442-445

[TFRSE MO &, TR 45 2 ML J5 % HoR 7 HPLC 45
SRR S S 3 R S N E L. TP 2, 2019;50(17) -
4152-4157

(12147 &, A HE P AR H 7 6 Moo (8 75 S E ). 2y
#1,2020;43(03) :669-672



	1-孟园
	1

